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PREFACE 
This thesis describes the resu l t s  o f  a systematic 
invest igat ion o f  stereo- and regio- cont ro l  i n  the ch lor lne 
replacement react~ons o f  ch1orocyclotr1phosphazenes and also 
intramolecular n u c l e o p h i l ~ c  s u b s t ~ t u t i o n  react ion o f  (primary 
amino) cyclotetraphosphazenes y ie ld ing  b i c y c l ~ c  phosphazenes 
The react ions of( tr~phenylphosphazen~~)chlorocyclotr~phosphazene,  
N3P3(NPPh3)C15 and b i s  subst~tuted derivatives, N3P3R2C14 
(R= NPPh3, ph) wi th  sodium t r i f l uo roe thox ide  and ary lox ide (NaOR) 
( R  = CgH4Me-4, C6H4CMe3-4) have been car r ied  out  I nsp i te  o f  the  
d ~ f f ~ c u l t l e s  i n  ~ s o l a t l n g  the ind iv idua l  components from the  
complex react ion m~xtu res ,  the s t ruc tures o f  the products formed 
1 have been i d e n t i f i e d  by two d~rnensional 3 1 ~ [ 1 ~ ) - 3 1 ~ 1  H) COSY and 
20 J-resolved 3 1 ~  NMR spectroscopy The st ructures o f  some o f  the 
key compounds have been unambi guousl y establ i shed by s ing le  
c r ys ta l  X-ray crystal lography The ~ntermedlates ~ n v o l v e d  I n  the 
f o rma t~on  o f  transannular P-N-P b r ~ d g e  I n  the  react ions o f  2,8- 
primary amino d e r i v a t ~ v e s  o f  N4P4Clg have been i d e n t i f i e d  
Chapter 1 o f  the  thes is  presents an tn t roduct ion t o  
cyclophosphazene chemistry w i t h  p a r t i c u l a r  reference t o  the theme 
o f  present work and emphasis on recent l i t e r a t u r e  The fo l low ing  
top ics  have been reviewed i n  d e t a i l  (a) synthesis of 
phosphazenyl cycl  ophosphazenes (b )  a m m ~  no1 ys i  s, a1 koxyl ation and 
v111 
hydro lys is  o f  halogeno cyclophosphazenes Some important f i nd ings  
i n  other types o f  reactions are summarized The scope o f  the 
present  work i s  ou t l ined a t  the  conclud~ng s e c t ~ o n  o f  t h i s  
Chapter 
Chapter 2 contains the resu l t s  obtained i n  the present 
investtgat ions and i s  d iv ided ~ n t o  th ree  major sect ions (a) 
reac t~ons  o f  N3P3(NPPh3]Cls wi th  sodium t r i f l uo roe thox ide  and 
aryloxldes, NaOR ( R  = CH2CF3, C6H4Me-4, C6H4CMe3-4). (b)  
reactions o f  N3P3R2C14 (R = NPPh3, Ph) w l t h  eodlurn t r i f l u o r o -  
ethoxide and 4-methy1phenoxide ( c )  aminat~on reactions o f  
t N4P4(NMePh)2(NHEt)2Cb and N4P4R2Clg ( R  = NHBu , NHC6H4Me-4) A 
summary o f  the main conclus~ons i s  given a t  the end of  this 
Chapter 
The details o f  the  exper~mental procedures adopted f o r  the  
synthesis o f  cyclophosphazene de r i va t i ves  and instrumental 
methods are explained i n  Chapter 3 The experm~ental d e t a ~ l s  o f  
t he  X-ray st ructure determination are g iven fo l l ow ing  the 
synthee~s o f  the corresponding compounds To save space, the 
observed and calculated s t r u ~ t u r e  factor tables are not Included 
f o r  the c r y s t a l  structures The references t o  t h e  l i t e r a t u r e  are 
compiled at the end o f  the thesis and are ind icated i n  the t e x t  
by the appropriate numbers appearing as superscr ip ts  The 
1X 
structures o f  various compounds are represented by one or  other 
o f  the notatlone shown I n  F i g  1 1 o f  the PI r s t  Chapter The 
compounds prepared i n  the present study are listed I n  ~ p p e n d i x  
